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(57) ABSTRACT

A spurious signal reduction circuit which 1s connected to a
main signal line. The spurious signal reduction circuit com-
prises a resistor having a terminal connected to the main
signal line, an LC parallel resonance circuit and an LC series
resonance circuit. The parallel resonance circuit has a reso-
nance frequency which i1s equal to a main signal frequency
and has a terminal connected to another terminal of the
resistor. The series resonance circuit has a resonance ire-
quency which 1s equal to a spurious signal frequency and has
a terminal connected to the other terminal of the resistor.
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SPURIOUS SIGNAL REDUCTION CIRCUIT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a spurious
signal reduction circuit, and more particularly to a spurious
signal reduction circuit which 1s provided 1n a main signal
circuit 1n a high-frequency radio transmitter and receiver for
a radio communication apparatus, such as a mobile station,
a base station and a mulfiplex station, and can prevent a
spurious signal from radiating and mixing.

2. Description of the Related Art

FIG. 1 shows a high-frequency radio part in a conven-
tional radio communication apparatus. In a high-frequency
transmitter 10 1n the high-frequency radio part, a transmiut-
ting baseband signal is modulated by a modulator (MOD) 11
using, for example, a QPSK method into an IF signal. Next,
the IF signal is amplified by an IF amplifier (IFA) 12 and a
predetermined band-limited IF signal 1s extracted by an IF
filter (IFF) 13. Then, the predetermined band-limited IF
signal 1s up-converted to an RF signal by an RF mixer 14 and
a predetermined band-limited RF signal 1t 1s extracted by an
RF filter (RFF) 15. Finally, the predetermined band-limited
RF signal 1t 1s power-amplified by a high power amplifier
(HPA) 16 and transmitted by an antenna 41 through an
antenna common part 42.

A recerved RF signal from the antenna 41 1s supplied to
a high-frequency receiver 20 in the high-frequency radio
part through the antenna common part 42. The received RF
signal 1s amplified by a low-noise amplifier (LNA) 21 and a
predetermined band-limited RF signal fr 1s extracted by an
RF filter (RFF) 22. Then, the predetermined band-limited
RF signal 1s down-converted to an IF signal by an RF mixer
23 and a predetermined band-limited IF signal 1s extracted
by IF filters (IFF) 24 and 26. An amplitude of the IF signal
1s controlled to be a constant value by a feedback loop which
comprises IF amplifiers (IFA) 25, 27 and an automatic gain
control circuit (AGC) 29. Finally, the IF signal is demodu-
lated by a demodulator (DEM) 28 using the QPSK method

into a received base-band signal.

Generally, a radio communication apparatus comprises a
plurality of local oscillators and mixers 1n the same case.
Therefore, a spurious signal fs 1s generated based on a
cross-modulation distortion among output signals of the
local oscillators and the mixers. To suppress the spurious
signal s, the high-frequency transmitter and receiver are
assembled 1n the form of separate modules. If possible, 1t 1s
desirable that each RF part and IF part 1s assembled 1n the
form of a separate module. Then, each module 1s sufficiently
shielded electrically and magnetically and the RF part and
the IF part are connected by means of a coaxial cable for a
main signal. However, 1t 1s basically desirable to suppress a
spurious signal at its source or a mixing point.

Conventionally, in the high-frequency transmitter 10
shown in FIG. 1, the RF filter (RFF) 15 is provided between

the RF mixer 14 and the HPA 16 to extract the predetermined
band-limited RF signal ft and to suppress a radiation of the

spurious signal fs. In the high-frequency receiver 20 shown

in FIG. 1, the RF filter (RFF) 22 is provided between the
LLNA 21 and the RF mixer 23 to extract the predetermined
band-limited RF signal ir and to prevent the RF signal ir
from mixing with the spurious signal {1s.

FIG. 2 shows a conventional RF filter. A construction of
the RF filter 1in the high-frequency receiver is the same
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construction as in the high-frequency transmitter. FIG. 2( A)
shows an example of a construction of the RF filter using
concentrated constant elements. A band-pass filter 1s con-
structed by an LC series circuit comprising an inductor L,
and a capacitor C,; and an LC parallel circuit comprising an
inductor L, and a capacitor C,. A 2nd-order band-pass filter
which has a cascade of two band-pass filters 1s iserted
between an imput terminal IN and an output terminal OUT
of a main signal line. Therefore, only a main signal having
a predetermined bandwidth 1s passed and a spurious RF
signal having frequencies other than a passband of the
band-pass filter 1s stopped.

FIG. 2(B) shows an example of a construction of the RF
filter using distributed constant elements. Strip lines 54, 55
cach having a length equal to a half wavelength A/2 of a
main signal are placed between an mput terminal IN and an
output terminal OUT on a dielectric substrate made of GaAs
or molten silica, etc., and these components are connected
clectromagnetically through edges of these components. The
strip lines 54, 55 operate as a resonator at the main signal
frequency and they construct a band-pass filter. Therefore,
only the main signal having a predetermined bandwidth is
passed and a spurious RF signal having frequencies other
than a pass-band of the bandpass filter 1s stopped.

However, when the LC series or parallel circuits are
inserted in the main signal line shown in FIG. 2(A), a loss
of the main signal 1s increased because resistance compo-
nents and conductance components are substantially

inserted 1n the main signal line as well as the inductors L1
and L2.

On the other hand, when the resonance lines 54, 55 each
having the length 3/2 are placed as shown in FIG. 2(B), a
loss of the main signal 1s 1increased due to a conductor loss
O, a dielectric loss o, and a radiation loss .. Especially,
over a frequency range between 30 GHz to 40 GHz, the
radiation loss o, from the resonance lines 54, §5 can not be
ignored and this causes a reduction of a Q value. As a result,
the strip lines 54, 55 can not operate as a resonator.

Therefore, 1 the conventional high-frequency radio
apparatus, for a transmitter, a loss of the main signal and
power consumption are large and a gain 1s reduced. On the
other hand, for a receiver, a noise figure and a gain are
reduced.

SUMMARY OF THE INVENTION

It 1s a general object of the present invention to provide a
spurious signal reduction circuit 1n which the above disad-
vantages are eliminated.

A more specific object of the present invention is to
provide a spurious signal reduction circuit which can pre-
vent a spurious signal from radiating and mixing without a
loss of a main signal.

The above objects of the present invention are achieved
by a spurious signal reduction circuit which 1s connected to
a main signal line. The spurious signal reduction circuit
comprises a resistor having a terminal connected to the main
signal line, an LC parallel resonance circuit and an LC series
resonance circuit. The parallel resonance circuit has a reso-

nance frequency which i1s equal to a main signal frequency
and has a terminal connected to another terminal of the
resistor. The series resonance circuit has a resonance fre-
quency which 1s equal to a spurious signal frequency and has
a terminal connected to the other terminal of the resistor.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the present
invention will become more apparent from the following




US 6,512,427 B2

3

detailed description when read mm conjunction with the
accompanying drawings, 1n which:

FIG. 1 shows a high-frequency radio part in a conven-
fional radio communication apparatus;

FIG. 2 shows a conventional RF filter;

FIG. 3 shows a principle of the present mnvention;

FIG. 4 shows a first embodiment of a high-frequency
radio apparatus according to the present invention;

FIG. § shows a second embodiment of a high-frequency
radio apparatus according to the present invention;

FIG. 6 shows a third embodiment of a high-frequency
radio apparatus according to the present invention;

FIG. 7 shows a fourth embodiment of a high-frequency
radio apparatus according to the present invention; and

FIG. 8 shows an S-characteristic of the fourth embodi-
ment of the high-frequency radio apparatus according to the
present mvention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 3 shows a principle of the present invention. A
spurious signal reduction circuit shown in FIG. 3(A) com-
prises a main signal line 1, a resistor R, an LC parallel
resonance circuit 2 which comprises an inductor Lp and a
capacitor Cp and an LC series resonance circuit 3 which
comprises an inductor Ls and a capacitor Cs. The LC parallel
resonance circuit 2 has a resonance frequency which 1s equal
to a main signal frequency fr and the LC series resonance
circuit 3 has a resonance frequency which 1s equal to a
spurious signal frequency fs. One end “a” of the resistor R
1s connected to the main signal line 1 and another end “b”
of the resistor R 1s connected to both one end of the LC
parallel resonance circuit 2 and one end of the LC series
resonance circuit 3. Another end of the LC parallel reso-
nance circuit 2 1s connected to a ground. Another end of the
LC series resonance circuit 3 1s also connected to the
oground.

FIG. 3(B) shows an impedance variation Zp of the LC
parallel resonance circuit 2 and an impedance variation Zs of
the LC series resonance circuit 3.

The point “b” becomes a high impedance state at the main
signal frequency fr due to a parallel resonance operation of
the LC parallel resonance circuit 2, as shown in FIG. 3(B).
As a result, the point “a” 1s at the same state as when the
resistor R 1s not connected to the point “a”, and thus the
resistor R does not affect the mamn signal line 1. Because
there 1s no loss between an 1nput terminal IN and an output
terminal OUT, the main signal 1s transmitted from the input
terminal IN to the output terminal OUT and supplied to a
matched load. On the other hand, a signal which has a
frequency except for the main signal frequency fr 1s attenu-
ated by the resistor R when 1t passes the point “a” because
an 1mpedance of the point “b” 1s reduced, as shown 1n FIG.
3(B). This circuit operates as a band-pass filter having a
predetermined frequency bandwidth which only passes the
main signal without any loss. The main signal 1s efficiently
extracted because the QQ value of the LC parallel resonance
circuit 2 1s high.

Furthermore, the point “b” 1s equivalently connected to
the ground at a frequency of the spurious signal frequency
fs due to a series resonance operation of the LC series
resonance circuit 3. As a result, the spurious signal is
sufliciently attenuated by the resistor R when 1t passes the
point “a”. Therefore, the spurious signal reduction circuit of
the present 1nvention can prevent a spurious signal from
radiating and mixing without a loss of the main signal.
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Any circuit construction of the LC parallel resonance
circuit 2 will do well as long as 1ts parallel resonance
frequency 1s equal to the main signal frequency fIr.
Furthermore, any circuit construction of the LC series reso-
nance circuit 3 will do well as long as its series resonance
frequency 1s equal to the spurious signal frequency {s.

A distributed constant circuit 4 may be used 1n place of the
LC parallel resonance circuit 2, as shown in FIG. 3(A). The
distributed constant circuit 4 has a length of a quarter of a
wavelength A of the main signal frequency fr and one end
of the distributed constant circuit 4 1s connected to a ground.
Another end of the distributed constant circuit 4 1s connected
to the point “b” and 1s 1n an open state at the main signal
frequency Ir. Therefore, the point “b” 1s 1n a high impedance
state at the main signal frequency Ir and the resistor R does
not affect the main signal line 1. On the other hand, a signal
which has a frequency except for the main signal frequency
ir 1s attenuated by the resistor R when 1t passes the point “a”
because an 1mpedance of the point “b” 1s reduced, as shown
in FIG. 3(B). Therefore, the distributed constant circuit 4 has
the same effect on the main signal line 1 as the LC parallel
resonance circuit 2 over a microwave band.

A distributed constant circuit (a stub) § may be used in
place of the LC series resonance circuit 3, as shown 1n FIG.
3(A). The distributed constant circuit 5 has a length of a
quarter of a wavelength A _ of the spurious signal frequency
fs and one end of the distributed constant circuit 5 1s opened.
Another end of the distributed constant circuit S 1s connected
to the point “b” and 1s equivalently connected to a ground at
the frequency of the spurious signal frequency fs. As a resullt,
the spurious signal 1s sufficiently attenuated by the resistor
R when it passes the point “a”. Therefore, the distributed
constant circuit 5 has the same effect on the main signal line
1 as the LC series resonance circuit 3 over a microwave

band.

Next, a first embodiment of a high-frequency radio appa-
ratus according to the present invention will be explained.

In the figure, the same reference numbers are used to
indicate the same components.

FIG. 4 shows the first embodiment of a high-frequency
radio apparatus according to the present imvention. The
spurious signal reduction circuit 1s constructed using con-
centrated constant elements. A reference numeral 15' shows
a spurious signal reduction circuit which 1s provided 1n place
of the RF filter (RFF) 15 in FIG. 1 and a reference numeral
22" shows a spurious signal reduction circuit which 1s
provided in place of the RF filter (RFF) 22 in FIG. 1.

In the spurious signal reduction circuit 15' in the high-
frequency transmitter 10, an output of the RF mixer 14 is
connected to an input of the HPA 16 by a transmission line
(a main signal line) having a characteristic impedance 50 £2.
Therefore, there 1s no loss of the main signal ft. One end “A”
of a resistor R 1s connected to the main signal line, and
another end “B” of the resistor R 1s connected to one end of
an LC parallel resonance circuit which comprises an imduc-
tor Lt and a capacitor Ct and one end of an LC series
resonance circuit which comprises an inductor Ls and a
capacitor Cs. Another end of the LC parallel resonance
circuit 1s connected to a ground. Another end of the LC
series resonance circuit 1s also connected to the ground. The
inductor Lt and the capacitor Ct are selected so that a parallel
resonance frequency (Zt=c0) is equal to a transmission
frequency ft of the main signal, ft=*2mv/(LtCt). Also the
inductor Ls and the capacitor Cs are selected so that a series
resonance frequency (Zs=0) is equal to a spurious signal

frequency fs=%2my/(LsCs).
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The point “B” 1s 1n a high 1impedance state at a transmis-
sion frequency It of the transmission signal due to a parallel
resonance operation of Lt and Ct. As a result, the point “A”
1s 1n the same state as when the resistor R 1s not connected
to the point “A” and the transmission signal it passes
through the main signal line without attenuation. On the
other hand, the point “B” i1s equivalently connected to the
oround at a frequency of the spurious signal frequency fs
(=ft) due to a series resonance operation of the Ls and Cs.
As a result, the spurious signal fs (=ft) is sufficiently
attenuated by the resistor R when it passes the point “A”.
Therefore, the spurious signal reduction circuit 15' can
prevent a spurious signal s from radiating without a loss of
the transmission signal ft.

In the spurious signal reduction circuit 22" in the high-
frequency receiver 20, an output of the LNA 21 1s connected
to an input of the RF mixer 23 by a transmission line (a main
signal line) having a characteristic impedance 50 £2.
Theretore, there 1s no loss of the main signal fr. One end “C”
I of a resistor R 1s connected to the main signal line, and
another end “D” of the resistor R 1s connected to one end of
an LC parallel resonance circuit which comprises an induc-
tor Lr and a capacitor Cr and one end of an LC series
resonance circuit which comprises an inductor Ls and a
capacitor Cs. Another end of the LC parallel resonance
circuit 1s connected to a ground. Another end of the LC
series resonance circuit 1s also connected to the ground. The
inductor Lr and the capacitor Cr are selected so that a
parallel resonance frequency (Zr=) is equal to a reception
frequency fr of the main signal fr=%2my(LrCr). Also the
inductor Ls and the capacitor Cs are selected so that a series

resonance frequency (Zs=0) is equal to a spurious frequency
fs=Y2my/(LsCs).

The point “D” 1s 1n a high impedance state at a reception
frequency fr of the reception signal due to a parallel reso-
nance operation of Lr and Cr. As a result, the point “C” 1s 1n
the same state as when the resistor R 1s not connected to the
point “C” and the reception signal ir passes through the main
signal line without attenuation. On the other hand, the point
“D” 1s equivalently connected to the ground at a frequency
of the spurious signal frequency fs(=fr) due to a series
resonance operation of the Ls and Cs. As a result, the
spurious signal fs (=fr) is sufficiently attenuated by the
resistor R when 1t passes the point “C”. Therefore, the
spurious signal reduction circuit 22' can prevent a spurious
signal fs from mixing without a loss of the reception signal

fr.

It 1s possible to modify an attenuation if a resistance of the
resistor R 1s modified.

Next, a second embodiment of a high-frequency radio
apparatus according to the present invention will be
explained. FIG. 5 shows the second embodiment of the
high-frequency radio apparatus according to the present
invention. Distributed constant circuits (stubs) 17 and 31 are
used 1n place of the LC parallel resonance circuits shown in

FIG. 4. Other components are the same as those shown 1n
FIG. 4.

The stub 17 1n the high-frequency transmitter 10 1n the
spurious signal reduction circuit 15' has a length A./4 which
1s a quarter of a transmission signal wavelength A, and one
end of the stub 17 1s connected to a ground. Another end of
the stub 17 1s connected to the point “B” and 1s 1n an open
state at the transmission signal frequency ft. Therefore, the
point “B” 1s 1n a high impedance state at the frequency of the
transmission signal frequency ft. As a result, the point “A”
1s 1n the same state as when the resistor R 1s not connected
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to the point “A” and the transmission signal It passes
through the main signal line without attenuation. On the
other hand, the point “B” i1s equivalently connected to the
oround at the frequency of the spurious signal frequency {s
(=ft) due to a series resonance operation of the Ls and Cs.

As aresult, the spurious signal s 1s sufliciently attenuated by
the resistor R.

The stub 31 i1n the high-frequency receiver 20 1n the
spurious signal reduction circuit 22' has a length A /4 which
1s a quarter of a reception signal wavelength A , and one end
of the stub 31 1s connected to a ground. Another end of the
stub 31 1s connected to the point “D” and 1s 1n an open state
at the reception signal frequency Ir. Theretfore, the point “D”
1s 1n a high impedance state at the reception signal frequency
fr. As a result, the point “C” 1s 1n the same state as when the
resistor R 1s not connected to the point “C” and the reception
signal fr passes through the main signal line without attenu-
ation. On the other hand, the point “D” 1s equivalently
connected to the ground at a frequency of the spurious signal
frequency fs (=fr) due to a series resonance operation of the
Ls and Cs. As a result, the spurious signal s 1s sufliciently
attenuated by the resistor R.

Next, a third embodiment of a high-frequency radio
apparatus according to the present invention will be
explamed. FIG. 6 shows the third embodiment of the high-
frequency radio apparatus according to the present 1nven-
tion. Distributed constant circuits (stubs) 18 and 32 are used
in place of the LC serial resonance circuits shown in FIG. 4.
Other components are the same as those shown in FIG. 4.

The stub 18 1n the high-frequency transmitter 10 1n the
spurious signal reduction circuit 15' has a length A _/4 which
1s a quarter of a transmission signal wavelength A, and one
end of the stub 17 1s opened. Another end of the stub 18 is
connected to the point “B” and 1s equivalently connected to
a ground at the frequency of the spurious signal frequency
fs. As a result, the spurious signal 1s sufficiently attenuated
by the resistor R.

The stub 32 1n the high-frequency receiver 20 1n the
spurious signal reduction circuit 22' has a length A _/4 which
1s a quarter of the spurious signal wavelength A_, and one
end of the stub 32 1s opened. Another end of the stub 32 is
connected to the point “D” and 1s equivalently connected to
a ground at a frequency of the spurious signal frequency {s.
As a result, the spurious signal i1s sufficiently attenuated by
the resistor R.

Next, a fourth embodiment of a high-frequency radio
apparatus according to the present invention will be
explained. FIG. 7 shows the fourth embodiment of the
high-frequency radio apparatus according to the present
invention and FIG. 8 shows an S-characteristic of the fourth
embodiment of the high-frequency radio apparatus accord-
ing to the present mvention. Distributed constant circuits
(stubs) 17 and 31 are used in place of the LC parallel
resonance circuits shown in FIG. 4. and distributed constant
circuits (stubs) 18 and 32 are used in place of the LC serial
resonance circuits shown 1n FIG. 4. Other components are
the same as shown 1n FIG. 4.

The stub 17 1n the high-frequency transmitter 10 1n the
spurious signal reduction circuit 15" shown in FIG. 7 has a
length 2 /4 which 1s a quarter of a transmission signal
wavelength 2., and one end of the stub 17 1s connected to a
oground. Another end of the stub 17 1s connected to the point
“B” and 1s 1n an open state at the transmission signal
frequency ft. Therefore, the point “B” 1s 1n a high impedance
state at the transmission signal frequency ft. As a result, the
point “A” 1s 1n the same state as when the resistor R 1s not



US 6,512,427 B2

7

connected to the point “A” and the transmission signal ft
passes through the main signal line without attenuation. The
stub 18 1 the high-frequency transmitter 10 1n the spurious
signal reduction circuit 15' has a length A _/4 which 1s a
quarter of a spurious signal wavelength A, and one end of
the stub 17 1s opened. Another end of the stub 18 1is
connected to the point “B” and 1s equivalently connected to
a ground at the frequency of the spurious signal frequency
fs. As a result, the spurious signal 1s sufficiently attenuated
by the resistor R.

The stub 31 in the high-frequency receiver 20 in the
spurious signal reduction circuit 22' has a length A /4 which
1s a quarter of a reception signal wavelength A, and one end
of the stub 31 1s connected to a ground. Another end of the
stub 31 1s connected to the point “D” and 1s 1n an open state
at the reception signal frequency fr. Therefore, the point “D”
1s 1n a high impedance state at the reception signal frequency
fr. As a result, the point “C” 1s 1n the same state as when the
resistor R 1s not connected to the point “C” and the reception
signal Ir passes through the main signal line without attenu-
ation. The stub 32 1n the high-frequency receiver 20 in the
spurious signal reduction circuit 22' has a length A /4 which
1s a quarter of a spurious signal wavelength A _, and one end
of the stub 32 1s opened. Another end of the stub 32 is
connected to the point “D” and 1s equivalently connected to
a ground at the frequency of the spurious signal frequency
fs. As a result, the spurious signal 1s sufficiently attenuated
by the resistor R.

FIG. 8 shows an S-characteristic of the fourth embodi-
ment of the high-frequency radio apparatus according to the
present 1nvention by a computer simulation. For example,
when the reception frequency Ir 1s equal to 2.1 GHz, a low
passing loss S21 of about —0.1 dB 1s obtained. On the other
hand, for example, an out-band attenuation 1s about —15 dB
at a frequency 1n the vicinity of 4.5 GHz.

Furthermore, it 1s possible to modify an attenuation char-
acteristic of the spurious signal reduction circuit by modi-
fying a width of each stub 17, 18, 31 and 32 because a
conductor loss of each stub varies according to the width of
cach stub.

In each embodiment mentioned above, a single spurious
reduction circuit 15' or 22' 1s provided for each main signal
line. However, 1f a further attenuation of the spurious signal
1s required, a cascade of the spurious signal reduction
circuits may be provided.

In each embodiment mentioned above, a substrate has a
cground conductor on 1ts back side and a single strip line on
its front side. However, it 1s not limited to the specifically
disclosed embodiments. This invention 1s applicable to
various kinds of strip lines, such as a suspended microstrip
line, a reverse microstrip line, a connected microstrip line, a
slot line, a coplanar strip line, a coplanar line and so on.

The present mvention 1s not limited to the specifically
disclosed embodiments, and variations and modifications

may be made without departing from the scope of the
present invention.

The present application 1s based on Japanese priority
application No. 11-036623 filed on Feb. 16, 1999, the entire
contents of which are hereby incorporated for reference.

What 1s claimed 1s:

1. A spurious signal reduction circuit which i1s connected
to a main signal line, the circuit comprising;

a resistor having a terminal connected to the main signal
line;

an LC parallel resonance circuit having a resonance
frequency which 1s equal to a main signal frequency
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and having a terminal directly connected to another
terminal of said resistor; and

an LC series resonance circuit having a resonance fre-
quency which 1s equal to a spurious signal frequency
and having a terminal directly connected to the con-
nection point of said other terminal of said resistor and
said LC parallel resonance circuit, and said LC series
resonance circult also directly connected to said LC
parallel resonance circuit in parallel,

wherein said resistor 1s connected 1n series between said
main signal line and the parallel combination of said
L.C parallel resonance circuit and said LC series reso-
nance circuit.

2. The spurious signal reduction circuit of claim 1,
wherein said LC parallel resonance circuit having a second
terminal connected to ground and said LC series resonance
circuit having a second terminal connected to said ground,
and said spurious signal reduction circuit 1s coupled to said
main signal line via said terminal of said resistor.

3. A spurious signal reduction circuit which 1s connected
to a main signal line, the circuit comprising:

a resistor having a terminal connected to the main signal
line;

an LC parallel resonance circuit having a resonance
frequency which 1s equal to a main signal frequency
and having a terminal directly connected to another
terminal of said resistor; and

a distributed constant circuit having a length equal to a
quarter of a wavelength of a spurious signal frequency
and one end opened, said distributed constant circuit
having a resonance frequency which 1s equal to a
spurious signal frequency and having another end
directly connected to the connection point of said other
terminal of said resistor and said LC parallel resonance
circuit,

wherein said resistor 1s connected 1n series between said
main signal line and said LC parallel resonance circuit.

4. The spurious signal reduction circuit of claim 3,

wherein said LC parallel resonance circuit having a second
terminal connected to said ground, and said spurious signal
reduction circuit 1s coupled to said main signal line via said
terminal of said resistor.

5. A radio apparatus comprising:

a resistor having a first terminal connected to the main
signal line and a second terminal;

cither an LC parallel resonance circuit having a first
resonance frequency which 1s equal to a main signal
frequency and having a terminal directly connected to
sald second terminal of said resistor, or a first distrib-
uted constant circuit having a length equal to a quarter
of a wavelength of the main signal frequency and one
end connected to a ground, said distributed constant
circuit having said first resonance frequency and having
another end directly connected to said second terminal
of said resistor; and

cither an LC series resonance circuit having a second
resonance frequency which 1s equal to a spurious signal
frequency and having a terminal directly connected to
sald second terminal of said resistor, or a second
distributed constant circuit having a length equal to a
quarter of a wavelength of said spurious signal fre-
quency and one end opened, said distributed constant
circuit having said second resonance frequency and
having another end directly connected to said second
terminal of said resistor and also directly connected to
cither said LC parallel resonance circuit or said first
distributed constant circuit,
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whereln said resistor 1s connected 1n series between said
main signal line and the connection point of said
second terminal of said resistor with said either of the
L.C parallel resonance circuit or the first distributed
constant circuit.

6. The radio apparatus of claim 5, wherein said LC
parallel resonance circuit having a second terminal con-
nected to said ground and said LC series resonance circuit
having a second terminal connected to said ground, said LC
parallel resonance circuit said LC series resonance circuit
being a parallel combination,

and said spurious signal reduction circuit 1s coupled to

said main signal line via said terminal of said resistor.

7. A spurious signal reduction circuit which 1s connected
to a main signal line, the circuit comprising:

a resistor having a terminal connected to the main signal
line;

a distributed constant circuit having length equal to a
quarter of a wavelength of a main signal frequency and
one end connected to a ground, said distributed con-
stant circuit having a resonance frequency which 1s
equal to the main signal frequency and having a second
end directly connected to another terminal of said
resistor; and

an LC series resonance circult having a resonance ire-
quency which 1s equal to a spurious signal frequency
and having a terminal directly connected to the con-

nection point of said other terminal of said resistor and
said second end of said distributed constant circuit,

wherein said resistor 18 connected 1n series between said
main signal line and the connection point of said other
terminal of said resistor, said second end of said dis-
tributed constant circuit and said terminal of said LC
series resonance circuit.
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8. The spurious signal reduction circuit of claim 7,
wherein said LC series resonance circuit having a second
terminal connected to said ground, and said spurious signal
reduction circuit 1s coupled to said main signal line via said
terminal of said resistor.

9. A spurious signal reduction circuit which 1s connected
to a main signal line, the circuit comprising;

a resistor having a terminal connected to the main signal
line;

a first distributed constant circuit having a length equal to
a quarter of a wavelength of a main signal frequency
and one end connected to a ground, said distributed
constant circuit having a resonance frequency which 1s
equal to the main signal frequency and having a second

end directly connected to another terminal of said
resistor; and

a second distributed constant circuit having a length equal
to a quarter of a wavelength of a spurious signal
frequency and one end opened, said second distributed
constant circuit having a resonance frequency which 1s
equal to a spurious signal frequency and having a
second end directly connected to the connection point
of said other terminal of said resistor and said second
end of said first distributed constant circuit,

wherein said resistor 1s connected 1n series between said
main signal line and the connection point of said other
terminal of said resistor, said second end of said first
distributed constant circuit and said second end of said
second distributed constant circuit.
10. The spurious signal reduction circuit of claim 9,
wherein said spurious signal reduction circuit 1s coupled to
said main signal line via said terminal of said resistor.



	Front Page
	Drawings
	Specification
	Claims

